All groups currently utilizing both single photon emission computed tomography and positron emission tomography were surveyed in an effort to iden tify problems and potential solutions associated with data acquisition and analysis from these modalities. The re sults of these surveys indicated a need for an assessment of the problems and was followed by a series of interna tional workshops, resulting in this report. Five specific areas of need were defined: physics, quality control, bio mathematics, neuroanatomy, and computer science. Po sition papers identifying problems for the first three dis ciplines are included in this report, along with a recom mendation for the organization of advisory boards to establish guidelines and to seek and disseminate informa tion within these disciplines. Anatomical questions were substantially more difficult and will require a concerted experimental effort to further define the problems and validate potential solutions. Five subareas of the anatom-
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ASSESSMENT OF FUNCTIONAL IMAGING
Human tracer kinetic tomographic imaging that provides three-dimensional cerebral distribution maps of physiologic processes presents difficult problems in data acquisition, analysis, and presen tation. These data are presently obtained from single-photon emission computed tomographic (SPECT) and positron emission tomographic (PET) devices at an ever-increasing number of laborato ries throughout the world. The ultimate goal of these functional cerebral imaging studies is to pro vide quantitative data on functional states or the lo calization of exogenous compounds in specific brain regions. The functional imaging field has grown rapidly in the last decade in terms of the number of investigators, the power of resolution, the number of processes that can be examined, and the scope of applications. Both the scientific com munity and the public expect incremental increases in our knowledge of normal and abnormal brain function because of the unique capabilities now available to study the brain in its intact functional state. Our ability to take full advantage of the power of functional imaging and to maintain credi bility requires standardized, reproducible, and ac curate methods of obtaining, analyzing, and re porting the resultant data as well as recognition of the limits of these approaches.
As long as 3 years ago, these issues began to be addressed in the literature (Mazziotta, 1984) . while the general recommendation of these work shops is to establish guidelines for the standardiza tion and commonality of data acquisition, analysis, and presentation, these would represent but one way of exchanging information. Dissenting opinions were put forth, and one such opinion is presented as part of this report.
It became clear that problems in the disciplines of physics, biomathematics, and quality control as well as computer science were the most easily de fined. Position papers on the first three of these topics are found herein. It was felt that an advisory committee could make specific recommendations about guidelines in these areas and have this infor mation circulated among the representatives of these disciplines in each emission tomographic center throughout the world for suggestions and comments; then, appropriate libraries, guidelines, and standardized approaches could be distributed to all centers.
Anatomical issues remained the least well de fined. From the beginning, investigators in this field have related functional images to discrete anatom ical brain regions. As spatial resolution improved, this was done with greater frequency and confi dence. In reality, however, these images represent functional data that are not equivalent to structure, and caution needs to be taken in the use of such approaches. While it is true that the images pro duced by many tracers (e.g., deoxyglucose, blood flow agents, and oxygen) probably parallel struc tural anatomy to a large degree in normal situa tions, this is not always the case. Many tracers pro duce images with low structural information con tent. Such tracers would include certain ligands, images of oxygen or glucose extraction fractions, and blood-brain barrier agents, to name a few.
Thus, the idea of using the functional image itself for the definition of underlying anatomy cannot be universally applied. It is also true that increases in spatial resolution for both PET and SPECT will not solve this problem.
Similarly, it would be unwise to attempt to ana lyze images with a system that disregards indi vidual brain anatomy and relies solely on coordi nate systems for structural localization (Duara, 1985) . This is true because of the great variability in data sets may be required for certain applications, some initial optimal criteria for emission tomo graphic image analysis have been developed through this series of workshops, which ideally avoid these complexities ( Table 1) .
A survey of most existing functional image anal ysis approaches has been undertaken and these in clude manual template matching, elastic (semiauto matic) template matching from x-ray computed to mography (CT) and MRI, stereotaxic systems, hy brid combinations of these methods, and less anatomically based statistical approaches.
At the time of this writing, the system that most completely fulfills the criteria listed in Ta ble 1 is based on the use of a stereotaxic coordinate system (Fox et aI., 1985b) . Such a method could be ex panded to include idealized atlas templates that could be three-dimensionally deformed to accom modate differences in the individual brain anatomy found in healthy and diseased states. It is most probable that such an approach would work for in dividuals in the normal range of anatomical vari ability, but this remains to be validated. Disease states would have to be examined individually to determine whether ancillary anatomical data are re quired.
The approach described above and discussed in the position paper by Fox and Kall is but one po tential approach to the functional image analysis problem. To survey the validity of this and other Practical, logistical, and pathologic considerations may limit the degree or number of criteria that can be fulfilled in a given application. Current technological limitations prevent full real ization of no. 5. What follows is a series of individual position papers authored by participants of the workshop series describing in detail problem areas within the different disciplines listed in Ta ble 2. Also included is a minority opinion that is in opposition to some of the ideas described herein.
